


Declining surplus enexgy and
other facets of our civilisation
that we need to understand and
evaluate with a measure of
urgency



Overview

We have a civilisation and economy that
owes [t O0Os exlstence to
energy and resource flows

Hign EROEI rati os hayH
energy that has enabled us to move from an
agrarian to a services economy

Resource flow constraints are a reality

Our socliety has become incredibly complex

and we are finding it more difficult to find

holistic solutions to the economic,
environmental, social and resource

challenges we are now facing



Will you teach your children what we have taught our children?
That the earth is our mother? What befalls the earth befalls all
the sons of the earth.

This we know: the earth does not belong to man, man belongs to
the earth. All things are connected like the blood that unites us
all. Man did not weave the web of life, he is merely a strand In it.
Whatever he does to the web, he does to himself.

One thing we know: our God is also your God. The earth is
precious to him and to harm the earth is to heap contempt on its
creator.

Your destiny is a mystery to us. What will happen when the

buffalo are all slaughtered? The wild horses tamed? What will
happen when the secret corners of the forest are heavy with the
scent of many men and the view of the ripe hills is blotted with
talking wires? Where will the thicket be? Gone! Where will the
eagle be? Gone! And what is to say goodbye to the swift pony and
then hunt? The end of living and the beginning of survival.



First we might try existential denial :in this
case weoOll say the envi
guestion d for instance, climate change 0o
sIi mply doesnot exi st
becomes impossible to ignore we can turn to

consequentialdenial . Here, weol |
BDrobl em ex| st s pit S ay
Einal 1y, 11 we canmnot cg
probl emos exi stence and
mi ght say we canotThid o

Is fatalistic denial . For the die -hard
environmental sceptic, fatalistic denial is a last
and all-but-impenetrable line of defence.

Thomas Homer -Dixon, 2006
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Laws

Economic
laws

Political laws
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If the price is right the market will
provide!!

Chart 2: Liquids Production January 2004 - June 2010
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Chart 1: Qil Price Weighed Average of Blends
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How we consider problems




How we should consider
problems

Climate
\change

Constrained . g .
resource | Clvilisation
\flows
/
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OWe can t sol ve Dpr
the same kind of thinking we used
when we <created

Albert Einstein



Complexity

As humans we are almost incapable
of comprehending the implications
of complexity let alone being able to
understand how to find workable
solutions to the complexity of the
current civilisation we have built.



The 1ssue of complexity
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Eenifits

Diminishing returns to increasing complexity (after Tainter 1988).



Just as in the past, countries that are
environmentally stressed, over -populated or
both become at risk of getting politically
stressed, and of their governments collapsing.
When people are desperate, undernourished
and without hope, they blame their governments,
which they see as being responsible for or
unable to solve their problems. They try to
emigrate at any cost. They fight each other over
land. They kill each other. They start civil wars.
They figure they have nothing to lose, so they
become terrorists, or they support or tolerate
terrorism.

Jared Diamond, 2005



World energy demand
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What is (the implication of) Growth?

Growth rate
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World energy demand

TPES [EJ]
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Source: Nel 2008




THE GROWING GAP
Regular Conventional Qil

[JPast Discovery
[ 1Future Discovery

== Production

Revisions backdated.
Rounded with 3yr moving
average.
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Oil production forecast

[EA forecast of global all-oil production, million barrels per day
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< Natural gas liquids

< Non-conventional oil

4 Crude oil - additional
enhanced oil recovery

4 Crude oil - fields yet
to be found

4 Crude oil - fields yet
to be developed

4 Crude oil - currently
producing fields

SOURCE: IEA




Mumber of Discoveries per Decades

700

E00

r of fields

=]

400

1k

200
AL

100

gls 90s 200020105

Source: Skrebowski 2010, based on data from Simmonds

450

400

A0
180

100

Discaoy

ery %olume per Decades

- = 1.0 mbpd
I O= - 1.0

S0s 2000£2010s



http://upload.wikimedia.org/wikipedia/commons/b/bc/Oil_Discoveries_and_Volume_Per_Decade.png
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Daily field output
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Source: Adapted from Simmonds, 2005



Indonesia Oil Data
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UK Oil Data
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Saudi Arabia Oil Data
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OPEC Oil data
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Planet Earth Can't Import Oil

When faced with insufficient domestic oil production, an
Industrialized country has but two choices:
1. Import oll
2. Collapse

But when faced with insufficient global oil production, an
Industrialized planet has just one choice: Choice Number 2.

Source:Dmitry Orlov, 1 September 2010



Peak Gold

Source: Chamber of Mines



Declining resource quality

Source: Chamber of Mines



Declining resource quality

Analysis: CJ Cooper






Minerals-Energy loop

4 ) 4 )
Energy constraints Decreasing mineral
quality

. J \_ y,

4 N @& )
Less energy supply Minerals extraction
capacity constraints

L e J

4 R

Less minerals to
provide energy
supply technologies

\. J




EROEI

EROEI Is the amount of energy we
recover per unit energy expended

Lower quality resources require more
energy than higher quality resources for
their extraction

For industrial society to be maintained

we probably need at least 10:1

Our current civilisation has been built on
the EROEI of 100:1 or greater from
Middle East oll



EROEI boundaries

Operations
Equipment

Services




Surplus energy

Critical ratios?

Surplus
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How do sources stack up?




